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Lekcijas saturs

« MIPS arhitekturas CPU
e ALU

* Logiskas darbibas
 Aritmeétiskas darbibas
e SalidzinaSanas darbibas
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MIPS

» Microprocessor without Interclocked Pipeline Stages
* Pieder pie RISC (Reduced Instruction Set Computing)

» Eksisté 32 un 64 bitu versijas (Saja kursa runasim par 32 bitu
versiju)

« Sada tipa mikroprocesori tiek izmantoti riteros (Cisco), spélu
konsolés (PlayStation 1&2), ka arT citas iegultas sistémas
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MIPS procesors (vienkarsots)
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Multiplekseri (MUX)

 Reizém mums viena ieeja ir japadod vairaki signali, turklat katrs
sava laika

A
’ 0 A
C
.
B 1 B
ﬁL
Ka apréekinat, cik bitu Sel vértiba jaizvélas no ieejas
signaliem?
Sel
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DeMultiplekseri (DeMUX)

* Pretéja darbiba multipleksoram — vienu ieejas signalu pieskiram
vairakiem izejas signaliem

Sel

0 C 0

1 0 C
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MIPS procesors (detalizetaks)
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Aritmétiskais-logiskais mezgls
(Arithmetic-Logic Unit)

ALUOp (3:0)

ALU pamatoperacijas e

+ Logiskas (AND, OR, XOR, NOT) \l\
A (31:0)

« Aritmétiskas (“+7, “-”, “7, /")
» Bitu nobides operacijas > - LUK
e SalidzinaSanas operacijas. RoitioN
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Aritmétiskais-logiskais mezgls
(Arithmetic-Logic Unit)

leejas

A, B — operandi, ar kuram veic operacijas
 ALUOp - izpildamas operacijas kods

« SHAMT - operandu bitu nobides skaits

|zejas
R — operacijas rezultats
* Flags (“karodzini”)
» Overflow — parpildes indikacija
« Zero — nulles rezultata indikacija

» Carry — parnese uz 32. kartu

« Sign — negativa rezultata indikacija, =R[31]
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ALUOp (3:0)
SHAMT (4:0)
A (31:0)
St

>_ ALU [RG10)
B{asza}_:

Overflow
Carry, Sign
ero ~-
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Aritmétiskais-logiskais mezgls
(Arithmetic-Logic Unit)

ALU operaciju piemeri:

Addition (ADD) R=A+B

Subtraction (SUB) R=A-B

Bitwise NOT R[i] = NOT AJi]

Bitwise AND R[i] = A[i] AND BJi]

Bitwise OR R[i] = A[i] OR BJi]

Bitwise XOR R[i] = A[i] XOR BJi]

Shift Left Logical (SLL) R = A << SHAMT; RI[O...(SHAMT-1)] =0

Shift Right Logical (SRL) R = A >> SHAMT: R[(32-SHAMT)...31] = 0
Shift Right Arithmetic (SRA) R = A >> SHAMT; R[(32-SHAMT)...31] = A[31]




Logiskas funkcijas — AND, OR

 Logisko funkciju izvélas ar "Operation" mainigo

Operation

1) O
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Logiska operacija NOR

« Vai varam izmantot jau esos$as logiskas funkcijas?
« NOT (AOR B)=NOT(A) AND NOT(B)

Aamvert Oyperation
Binvert Carmyln

) |
>l T T
-_"'_"i h 1 = Result

d ﬁ
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e 2
1
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Carmy Ot
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Aritmetiskas operacijas

1 bita saskaititajs (Full Adder)

A
B
Ci

S
Cout
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A B | Cin |[Cout| S
0 0 0 0 0
0 0 1 0 1
0 1 0 0 1
0 1 1 1 0
1 0 0 0 1
1 0 1 1 0
1 1 0 1 0
1 1 1 1 1
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1 bita saskaititajs (Full Adder)

Cin | Cout
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3 kartu saskaititajs (Full Adder)

» Liekot kaskadé sadus saskaititajus var iegut vairaku bitu

summatorus

* Problémas Saja risinajuma?

S[0] S[1] S[2]

Cin Cout

R P

A[0] BI0] Al1] B[] Al2]  B[2]
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Uzdevums

* |zveidot shému, kas spé€j saskaitit
« A+ B, ja Sel =0;
e« A+C,jaSel=1,;

 JUsu piedavatie risinajumi?
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Risinajums #1

e |zmanot divus summatorus un vienu MUX, cik
tas ir efektivi?

Sel
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Risinajums #2

* Var izmantot vienu multiplekseri un vienu
summatoru

A
S
B—— +y —
A
C—~—

Sel

CPU. Datapath. ALU 18/25



Ka implementet atnemsanu?
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Atnemsanas realizacija

A

e |zmanto
papildkodus B , S

» Kas bltu jadara, lai L B

. . NEG
pievienotu dec un
inc funkcionalitati?

ADD/SUB
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Skalitlu salidzinasana

Salidzinot skaitlus izpilda sekojoSas operacijas :::;:iz
1.R=A-B
2.legust Flags vértibas ﬂ\K\
= A=B, ja Zero=1, jo tad R=A-B=0
= A<B, ja Zero=0, Sign=1, jo tad R=A-B<0 > g

= A>B, ja Zero=0, Sign=0, jotad R=A-B>0 e -

Overflow

Carry, Sign
ero X
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Majas darbs #3

» |lesdtiSanas termins — 5.10.2012

* |zveidot logisko shému, kas nodroSina sekojosu
funkcionalitati

* leejas — A,B (8 biti)

* |zejas — Q (8 biti), Carry out, overflow

« Q=A+B

e Darbojas atrak neka lekcija aprakstitais risinajums

CPU. Datapath. ALU



Paldies par uzmanibul!
Jautajumi?
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Parpilde - overflow

 Parnese — bezzim.es vértibu saskaitisana vai atnemsana, kas
neietilpst rezultatam atvélétaja vieta. Lai to konstatétu tiek parbaudits
parneses korodzins

1111 (4 biti unsigned 15)
+ 1111 (4 biti unsigned 15)

1 1110 (4 biti bez parneses 14, vai 5 biti ar parnesi 30)

« Parpilde — aritmétisku operaciju rezultatam ir zime, kura ir pretruna ar
operandu zimém, pieméram, divu pozitivu saskaitamo summa ir
negativa. Lai to konstatétu tiek parbaudits parpildes karodzins

01111111 (8 biti signed 127)
+ 01111111 (8 biti signed 127)

11111110 (8 biti bez parpildes - 2, vai 9 biti ar parpildi 127)
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Datapath

* Procesora dala, kas veic datu apstrades

operacijas

* Pie datapath nepieder kontroles bloks

Control

Memo ry

Datapath

Input

Output

Processor
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